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ABSTRACT : 

PURPOSE: To perform uniform orientation control over liquid 
crystal by 

forming a laminate structure wherein an upper area including plural 
pixel 

electrodes arrayed in a matrix and a lower area including plural thin 
film 

transistors (TFT) driving the individual pixel electrodes are put one 
over the 

other, and interposing a flattening layer between both the areas. 

CONSTITUTION: A flattening layer 11 made of transparent resin, 
etc., is 

provided so as to fill unevenness in the top surface in the lower 
area 

including the TFTs 3. Namely, the flattening layer 11 is interposed 
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between an 

insulating film 8 between 2nd layers in the lower area and the pixel 
electrodes 

10 in the lower area. This flattening layer 11 is thick enough to ■ 
fill the 

unevenness of the TFTs 3 and a metal wiring pattern 7 and flatten 
them. 

Consequently, an orientation film 16 has an extremely, flat surface 
and no step 

part, so a uniform rubbing process can be performed and the uniform 
orientation 

control over the entire screen is made possible. Further, the width 
of a black 

mask for shielding an orientation defective part is reducible to 
obtain effects 

on the improvement of the aperture rate. 
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1 

mm 1 ] V h u ? xmzmm uzmmmmmm 

mm 6 ] frlBH y ^I' h *-/K:Ol£^*>^¥ii-fk 

[11^318] •^hv^xmzMmuz^mmvmcnm 
mzm-^Lxry y^-^x^j-i^ytp-mm^^ti 

m^^ixti^mm^^-^^yimm Ltzmmw.t^^ 
mm. 8 tmcnr ^7 r -f h u x« 

mm 10] ;^ 7-7 >f ;P^il;»&-'-#:e<JtJB«$il 

xf\,zmm.-ftwmt :iix\,zw^-fh^mmu 
ti^Lxa^. wms!>\i'^m.'m^zwiuLtzay'? 
9Yt^-)vimt xwm^ h ^ y xx mm h - 
■n. mmmmumz{t^mm^:iti-xiiy-y ^ 
iv^mim^mi,zm'fhiix\^^^i^wbthmm 

mmis] mmhyyi^x^trmmtmizm 
m<7)±ijXiiTi}izmmm^^tLX^^h9^m 
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[it^ 1 4 ] m.±^zmmmm h yyjx^^-t 

m-t:>-^j:9mkzw^ff)m^%^-7v ^)^xmzmnL 

T^T^y-^h') ^ xm.<r>m&nT&. 

mmi 5 ] mtimzjLmt. m^mmmm. 

^ h 'J ^xws,<7i'm.-nm. 
10 mmie\ m-mm^i^Lxmm^nmt 
Tm<m^\-yy=Jx^-i-3y^^vt^-)Vi%tx% 

fm-tmmM^tts-mm^t-tmm 1 4ie 

Wl:fltc*f LT 7 * h y V 7 at/^x -y f-y i/?: 
iteLny^:? h^-zl-J-rap-tSIg^^tfil^l 6 

^<r>79 T^r-7hv^ xm.(7)^i]m. 
mm 1 8 ] m^<^mmiir Lx:s.\>^zttmm^ 

20 ^Bk*-(:,^i7^y--iy'7hu^'xm.m^mmmi,zii 

fiieTFTaiKfi. iim<7)SKh7yi^'x^S:^t^s- 

^mm(o'f-^^j:mmizm&$titz-? h v ^x^^eomm 
mmi:^^im-^mi>zm.mmwzmz.mmb , k 

30 [0001] 

^-y^yym<m^Vyy'Jx^ (tft) i:*>'*fflfi<j 
rati.. 

[0002] 

!> , Tffi!]<7)«« 1 0 1 ^ffitc(±^K h 7 y ^' 1 0 2 

40 ifimmf.zm^^ixx\^h. mmh^yjx^w-x 
msam-Mmmtj^ i o s triYix^mmi^'^^ 
yio4i^n^mmLx\^i. X. mmhyy'jxi^i 
0 2<nYv^ ym.^\z\i%-m^mis^\ o ^^m^ 
z:mmm i o 5 sr^ ltm^sss i o 6 *<mms«? 

^TV^S . IIZflSi^MilS 1 0 5 OlSffi{±ieifi]li 1 0 7 

0 2syw#«isi 0 6*j«awKJ^*$tLJtT{a!io« 

«10 1$r, IMTT^'T-fT'vhy^XS^XJiTFT 
S^tDf^Wc-rs. c:coT^'T>fyvhy:?x*^i 

50 0 1 \,z\m'&<mwt-s^ \.xm<nm. i o s t^'n-m^ 
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3 

0 9RrMm 1 1 om^^ixxa o , armmi. 
tn^mizt^, mmLio i , 1 0 8c^spft:(i. ie 

07, 11 0KJ:oTEl6lSil1fl§ix/i?S^l 1 1 

HA-^ >- 1 0 4 srcfi- UBmft#$:«*&-ri. i: . wmnm 
1 0 6 m^com^mmm-^jiitiih . cic^H^mii 

1 0 6 t*f|6l«S 1 1 0 t«orat::ttA:«ff{c<j: 0 . 

ai 1 im=Fm\mtt. mm(ommm^^m^j:h 
til, 

[0003] 

[^BB;!i<^LJ: 5 t-fimm] HI 9tc:^L/ifi!*l« 
jST'Ji, r^T>f7'vhy:?;:^»«l 0 HcSMh^y 
i^'x^ 1 0 2^^JRiBSA'^' y 1 0 4*>««Jg^$ilT 

t't^.&. zco^. m^ai 1 ic^ffif6i«iJWiisi-r-j)0Jii 

Wihiii, mt. m\^c7)^tvfzmmmmttmz. 
n\^mmzyy'y^''7X9^^if>y^mfSLLx\^^tz, z 

«btff^^\ imiM±.m^ts:^mtpm.i\LLx\^ 

i^if. mikizei}mti?>mmmti^T^i^-^z^j:'o. 
-m^j:m&mmmmm^ztj:it\>^dmmifihh, m^s 
im^'mbiti'fiiMMtc^mzmn^tLmmzx ose 

mmM<r>mi,z^mmf'^^ y^y- hy^y 

rui-juhmmtitt^mmzmt. iE^^iSf^m 

^ixXtto, 
[0004] 

mizm^. :^wm7i' T^y-^hu^ xmrn^mym 
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BB(=*^*»I. T ^' r V h >J . V h :? 

10 li^mtxmtmmhyyi^x^co^mmmizm 
m^mix\^h, mi^y:^^ht^-/\^<r>m&ii'^is. 

lE^iJ L;t#B*«fliOti*tB-& tX .^y-j^'^x'; 

n^y\i. TimwAzm^^tifz^mm^f-^^y^^ikm 
Ltdm^mmxth. ^^\.z. iiy-y^)v^m^- 
20 W.mzm^LXh%\^, :i<n:^y~y 4)V^m\i. ffl^ 
toB^BfiitcitJELT^fe^ii^cWkiicogU^^**^,^ 

a. hUA±. '^mmtm^z:^y-7 ^ iv^m^^ 

vyy'jx^i<znMmm-hmm>h. z.tit,zmmfi> 
mmmut S:* tt t^i. . immi^mLmiz^u l 

ji-ri.-^r, w^&B^grarictiTO'ftii^tn-LTJSij* 

\t. mmvy y=jx^ ^w^hm.i,z^m.^m<r)±.-}ix 
30 \i-fij\.z^%mm^^tLX\^i , 

[0005] :.<r)m.\>z^mt^fifz7^'rA y-^hV'? 
xmnmT(^-^m{z}:'o^^ixi, m±iz 
m^<r)mm hy yi^x^^i^tim-mmmmm^-ti 
m-xmt, m-^mmmcowih^'^m.^mx'mib^m 
iffim-xmt ¥a-fbic7)¥'c>^«®ic^stcoB« 

xm^zx'om^tLi > luiemnffgji, mmmm 

m^mm^if Lx±.mmm€mtTm<r>mf^ h^y 
40 'jx^^ziyi":^ht^->i^^'Mtxv^mmtii&mj. 
gs:-^^T'^^2., lifia^^sii, mummmiii*' 

(,^j:i,^mmznLXy ^th^JV^^yy^ ai^x -y 
I.. 

[0006] *i&BBt:*>*>i. r T -f h i; > xMJS 

txs.\>^zmwMWcTFTmmm\^mLt . 
mmizt^A^tim^bmtx^^i, mmrnti 
X. muTF rmm. wmmmy-yyi^'x^^^^ti 
50 m-mt.m-mmmmaimi^i'f-iB.m 
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[0007] 

x^m-m^y'j:^^\izmmh. wuisr^i^srfe 

[0008] 

immm'i \!i:mm^miLx^%m<^nm:mmmi 
wivmh^yi^'x^ (TFT) 3ifimmmzm^^ti 

^Jx.{fm-cO^U i^'J ny (OT, 1 P o 1 y tfi^-t 
l^V^y (J^JlT2Po 1 ytm-l) t^^^J:^. TFT 

sw-xmms ^ziim-mmmtm5i,zmi'rhtifzm 

-ziyy^; b*-;i-6 2r)it#JSSII>'N°^'y7*il;mS? 

mx.x\^h. ^-mwmm5\miMmY-\^yy 

n^^yi \mutr)v 5 A*»/i>^r 0 wm^v A y 
^<n%^mmh . --ys. T F T 3 H ix'f ymsi^z 

\i%-imwm 5 &l/f||Z«^^li 8 LTigft 50 
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6 

^>ii!tmz3y:?^'h*-;i'9$:at. a^msi o*^ 
^yi^wmhmzm.'^iixm. iBii:<^^h'- 

\^y'/l.tzijyxmii^t:>ts:r^. feilT2 P SGfcfirf 
[0009] *^Jco#St»3Si: LT , IgZl^SSSli 
8 fc H#«tS 1 0 fc (rmz^mcM 1 1 tT V ^ 
CIcOTO-fmi l{iTFT3^iaEII>'^':?y7« 

a^«^i Qti'i^^-yim^^tth. m-ox. mmm 
mocoi-^Mzi,in(^m€iti^^^i^j:^\ wtii 
m-mizmm^nx'him^iit^tL^. m-^ 

y^:?h*-yi/9SriS{tl.'iS**fcl.^. Mdi*^*^ 
yi/^lc^p°o$rfflv^&^. 0fMc7)Blgp°ntt*-'g*$ti 

wmm'^mmiimmtii. mm-ittxii. m 

MLXTi^'jfmmm^iizm^mx'hi. ztit, 
mmit. mut^'i^y^-hm'^^mmizxmifi 
^iih. mmmAtixit. mmzmitmrni^-ir^ 

Tt^s. a±mmttzm^z. ^mammm^ntzT 

FT 3^Jii^A-^ y 7 ^^tfTia^«4X(i^-^«{ 

t , V h 'J x^Ktcie^j L7tH«sffi 1 0 ^-^tsmm 

tft-LTlStt ^>iX^cl^Z3 y:5' b *-;l^9 trmtxnm 
■f S T F T 3 C7)^fta)a4 L T V ^ S . 

[00.1 0] A>*^l.lS^S:^r-rsr^'r^y-7hUi?x 

a:Ki^fflv^T?gB^Higs^gs^«Eti.»*^t:'#^. BP 
•ci:>.Hiwffli;«$^i^v:r ? t ^ h u xmm 1 1 

^tf6]»fi?l 2t<7)St?S^l 3i:nXLmmb^j:'yX 
ir^l.. 2<7)l*l^ffl(c{i*t(6]«fiil 4^lt>'i2r&I 

ElfilM 15, 1 6 (C J: 0 s 1 3 c^i;[6l0J«I*^'^T=5r:b 

Tt3 0. SI&gP*^'^i:V''^-«^7b-y:/jaa$:ff^;i 
taeoT, Bffi^#=tjS-:'-Cfe;-^id[6]$fJ«|i*-'^fiElc 

^ri). X, Bswi ommizim(>m±ti'^'^fzm 

i)-*-'#^£L^v\ fifoT?gfBl 3{l«f6]«SSl 4tBS 
«|g 1 0 1 <7)Stc#ffl-r-I.SE^r(6]om#t3 J; nX^ 
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[00 1 l]mz. ll2&t^E3J#.^.LT. miiz^^ 

1 P o 1 yS:LPCVDffitJ;0 
figJi-r^. »:tS i ^^>aA2:?f^vwBMl:L7t 
f^iIfflffi;S^ff=5rVU Po 1 yO:;^S-ft:$r|ll,.^£7) 
mi Po 1 yJrfttttCA-^-y/tSl^^J^Srje^-r 

'fmmJ£cr,mmt:mo . =Srfc, llSL'5rV^Ai|RlB§ 
(cl P o 1 y ^^N'^-y/LTffl8(J^*S:?e^t-& m 
t,Ztl. mzXmBI,Zt5\,\X . LPCVD&iCi:O.S i 

i^-fbusioz (ciej^ts. ^<7)«tcLTSi02 /s 

1 N/s i 02 <7)EMmmf)'(>^j:mEmzmiitzy- 
hmmm(>tii, }j^i:LPcvDffi(Ccto2Po i 
y^iiwti.. 2Po 1 ycoimmt^m-ofzm. 

flffiG^VX^'i: LX-^ii'yTy^ p(yhl,zXK>As^ 

^Wl::x.y f-y^m56L;ta. A s ^ :^>^mm&X' 
aALlPo 1 y(lV-y!.li«SS.UfFL'-^y««D$r 

I.. =5rfc, P^A-^^^PMcoTFT^j^^-ri-Jt^Wi*: 
DW^ySraA-fl.. i^V^rXSCtCtSV^-CAPCV 
DfttCiO l PSG$:tt«-ri>, icOl PSGlcm-3 

(ICON) i^-^i^-yi/m^ttztk. 

Xf<-y^^)yy\,zk'OT>Vi-'^A (A 1 ) Sr^BMt 
fi^tl.. :.1xm^<r)im.^zf^^-yyi,XT¥T<r> 

v-xmLs\,zmjmthmwm^^-?y^zii\njf 

(00 12] llSOlSDtCiSl^T. APCVDSICJ: 
0, 1 PSGlcataT2PSGSr«ISL-, A l*>ia:5r?. 

2PSG^HC0IMIfl?:¥iH-f(Ji-effitf)S. CICT)^, 

x't^y^-T^y^x-m^Ltz. ^cnm^msm^mL 
r9'})vmit-^mvc^^x^mmtLtz, mtLtz^ 

LI^Z^y:5'^^;^-;^ ( 2C0N) SrJB^-rS. .I'T) 

2 C O NcOicgPtfiT F TCO F ^>f y^iiD A>'||tli LT 
C^i., ^fcWkl, 2PSG. 1 PSG2raji-rS2 
CON 0)gB!t*fe iOft WJt-OOT {±fl:t^P*Bt'i5iBJ-r 

mim^-fh. ip^mmx'^mm-'mmm}:. lx i t 

OSrffiV^I.. ITO{S2CONc7)[*imct^«§it. T 
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ClgGlcfev^T I TOSrBfgojg^^^c/N-^-y^^LB 

mmtti. ]i}±<r>xmi>z2:r,^mit^tLtzTi'T^ 

[00 13] mA^^mtx. m~ziyi>-^ n*-;i^2 
CON <r)Mm}^j:m^m^^-:>i}^mfx mm-tt , z <r> 
2comt^mYm:i^\^xm^m:mm-h i to 

SJlb7>'i'';^^S:<i^-r5 1Po 1 ytSrSVHl 

Of?) s . ( A ) {cs^-rm-mi*f?ij-C'{i . y 

10 b*-;P2 C0N<^rt^M{i, ^mmzi. OMS§it 
ClPSG + 2PSG(0lSri^#i6tC^PL, <>:tTffl 
Tii 1 P S G + 2 P S Q(m-^ HX-y^y:/J?>Ta-fbli 

[00 14] (B) t^tlgZft#:C?!l(i, 2CON<7)J6 

sifjiSrffi.^. mmz^mmki<%^^zm^\^. »: 

20 fclPSG + 2PSG5:/jN$46{CMPl-S. IPoly 

*>'^->=5rV\ 1 P o 1 y k.\,z^mcwmm.t^i&hti:\^ 

[0015] ( C ) {Z^-m-EM.mi. 2 C O NOrt 
*^S«}t^#l.^. TOTOt/lPSG+2PSG^ 

30 htciOx-y^y^-ti., c:co^rp-fex*>m^l:t'# 

StV^^^IJjS***)!., fflL. lPSG+2PSGOJitw 
-t-Y Hx-yt*<*t^>:*^t^{il TOSm^oXPlS*^ 

[00 16] I15{i. 114 (A) \Z7n1,fz%-mm<r) 

mmk^h\.fzmmx:hh. 05 ( a) tc^st* 

40 fi*«0X>y^y^U-Kif*#C7)X.y 
f-y^k-htCjt'^/h$V\ {^^T. 3^:5'^' h*:-;^' 
fflpcoi^x ■yf-yi/^^ff'Srd i: , W-ZimmiiZ-^^ 

\ijiy^i)mhtit. Hx-yf-^a>^i.^^ffl 
/jN^^^psT'^ffl-fkii^x .y ^ y^m^L^m^ 

50 SHAJ^^-f , m«iJi{cKfl)ii^i^1iti*»'=5rv\ 
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[0017] zinzMix ( B ) t^^-f m~ 

[00 18] mz. ia65r#B3LTll4KS^tfc3y^' 

7Vi:s-)vm-mmm^-nm:m-m.zwm-h, ■ 
v^s. w^^mzmm^-^^ta^^^wmkzmx^^ 

1 ycO^ffltcPSGSrfigJitl), iXfclSBt^fcV^TU- 

h-x-yf-*«^tPSGco^pa{±^t!!:*5 

^^m^/m&t. mni:wmxmii)i, jmex 
]y=jxh^m^ium,mm^xitmm-^^^j:mn 
^mf^. mmi,zxmFxu=jxh^i\-L^m.imcox. 
■xf-y^^ff'Srv^po 1 ynmmimmti. w-mim 20 

c7)mt:l,zl,iryX-7x.-/^y'/mcOYy-^:r.y^y'/i 
[00 19] [17 2:#R3LT, |S| t < II 4 <?) (A) (c^ 

T'3 > :? h ^^-;U/pi^^X'^ IM. ffif*|co%-tt*% 
i6T^»-CS>.g.. 5t-fXSA-CPo 1 ycO±tPSG^ 

;ix5:VX^'i:tTPSG5rX7^y/tl.. Hx 
•y^y^/iO^PSGcorap^ti^fe^L-cv^s. Xg 

mmimiiPSGt,zmi>'r(}tirzmnimi^h. mm 
i,zxmEX'W-mimiumi^ipsGcomnm'P o 

[00 2 0] [18«i, I14<7) (B) C^U^ny^'^'h 

m^^^t. ^-fxmAX'Po I y(0±.l,ZPSGt:fS.m-t 40 
^. XSBt'^^,'S3tttmiil*»^>=5rl.TJi'(bJK$r^LM 
^tl). XSCt'Wi'';^b2r^LS3ta»tl). Xg 
DT'l^v-'Xh^tfrLTOtM^rX-y^y/l^^tl.. -9- 
^ FX .y f-y ^<7)^ifl«<7)fflP^^{ife^ L-C V ^ , 

xgE •cwi' i'';^ b t:m^ L'f-m-im<Dmnt:mib 

h. §^tcS7ei«2:aLPSGi0^ffi5:liai§*S. 
XgFT', StBL/igP^tOPSGSrX.yf-y^f'K^-r 

[00 2 1] m9\i. |3li;<04<?) (B ) tc5^L;t3y 



#M^6-24 24 33 

1 0 

^-i.*&2r^i5L-CV^i,, XgAt'Po 1 y<0±tPS 
G2:^-ri.. XgBTPSGcO±(I@3t«Jfli*>4>^|, 

^mm^mith. xm.cx^mmr)^%. m.. 

xh^^LTO-ftMcoMPSrSA^I.. ^t^^zV'JxV 
Oli3fe&l^S«iSrff^rViJtl2W/h§^^PSrl£{tP S G 
o^Si^lStil$ii:§. Sf^{cXgEt\ HffiL^PSG 

[00223 HI 0{i;. 04(7) (C) \,Zn^Lfz^y9 
VTi-^-iVcr)W.E.M=Wm^l^m-hf&^^LX\^h, ^ 
c7)mii^K'S^fefim$:^OTtT^^-S., XSAT'Po 1 
y<0±(lPSGS:«^-rS. XSBT-^^lSittt^liS:^ 
^BLfcf^figLT^a^tMSrB^tS. XgCT'P-^':^ 
Mr^LSl3eS«L-C0r^<7)ggP^IS{tl.. XgDt' 
l^i^'xhSrtfrtWtliSrx.y^y^-fl.. ^'f NTv 
>-y^'S-ff^-5^^f*. XSE-C?|#^#PSGSrX7f- 

yyth. mmzx^'Jxv^mmLx^^^yi^im 

[0023] 01 |S]t<|14<7) (C) ic^^L/tn 
Vts-)V<r)W.E.^mz-o%^(r)^^-n'A^^ 

mio\,z^Ltz-)immtc^. ^mx\i^m.^t 
Lxmmmmm^^x^^t. 5fe^xgAT-Po i y« 

JitCPSG&j£J«-r§. XSBt-iS3fett^l§2rWL¥ 

ffl-fijgfc-ts. xncx"^mm(r)m±. iim, Mfi^s: 

LT-t;l<-7T5-( ;< KiJ; 0 P SGS-x 
[0024] mz. *l&HHlC*»*^I.^P$05i{»^glC 

mi2^m.Lxm^(n:fy •vi^-^x^mmiim 
i<zwm-h, m^-ftmz. TFTa«2 Konrnm^z 

m^tix\<^h. mk-fhm^m.2 2<mt,z\i^m, 

n^y2 ^tmy!hflX\^^h. B«€Ss2 2 t^JilEU 
yN-^'>'2 3 i:^Ola^c{i0fgcorap«*«^{t'c.^^TV^|,. fif 
^T, B^«fl2 2<7)^{iE?'Jf-y^t:Jt^hSl\ 
?gft24$r^^T*t[6]««2 5*^i^ffl$^^TV>S. *ri6] 

8)^2 5(r^mimz\mpmk2 btmwi.^fix\^h. 
^t^\iz. svHciisti.ffl9PM2 2c7)rat»^-ri.« 

«25tTFT««2 1 fcC^r^-^^^hV-j^^ySril 
ffit 7^5 -y ^' 2 7 {iTOWt£TB«mfig 
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